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XAIMS 

What is claimed is: ^Qp€w^R^^ 

1 . A cardiac electricaFstimulation System having an autocapture stimulation/sensing 
configuration for use with atrial anp ventricular leads, said cardiac electrical stimulation 
system including: 

an atrial lead having atrial elfectrodes electrically coupled thereto; 
a ventricular lead having ventricular electrodes electrically coupled thereto; 
a pulse generator enclosed in a housing, said pulse generator electrically coupled to 
at least one of said atrial electrodes and said ventricular electrodes for providing an 
electrical stimulus to at least one of an atrium or ventricle of a heart; and 

a sensing circuit that senses ara evoked response by the heart to the electrical 
stimulus, said sensing circuit electrically coupled to said atrial electrodes and said 
ventricular electrodes, wherein a signajl associated with an evoked response from the 
electrical stimulus is sensed betweeff atj^st one of said atrial electrodes and said 
ventricular electrodes. 



20 



2. The cardiac electrical stimulation system as recited in claim 1, wherein said atrial 
lead includes at least one of an atrial tiplelectrode and an atrial ring electrode, and said 
ventricular lead includes at least one of k ventricular tip electrode, a ventricular superior 
vena cava electrode, a ventricular coil electrode, and a ventricular ring electrode. 
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3. The cardiac electrical stimulation! system as recited in claim 2, wherein the signal 
associated with the evoked response is sensed between the atrial tip electrode and the 
ventricular ring electrode. 



4. The cardiac electrical stimulation 
associated with the evoked response is 
ventricular coil electrode. 



system as recited in claim 2, wherein the signal 
sensed between the atrial ring electrode and the 
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5. The cardiac electrical stimulation system as recited in claim 2 ? wherein the signal 
associated with the evoked response is sensed between the atrial ring electrode and the 
ventricular superior vena cava electrode. \\ 
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6. The cardiac electrical stimulation system a^ recited in claim 2, wherein the signal 
associated with the evoked response is sensed betv r een the ventricular ring electrode and 
the ventricular coil electrode. 



The cardiac electrical stimulation system as recited in claim 2, wherein the signal 



associated with the evoked response is sensed b 
the ventricular superior vena cava electrode. 

8. The cardiac electrical stimulation system 
associated with the evoked response is sensed 
ventricular tip electrode. 




as 



9. 



The cardiac electrical stimulation system a* 



electrical stimulus conducts electrically between tfe atrial tip electrode and the housing 

J 

10. The cardiac electrical stimulation system is recited in claim 2 5 wherein the 
electrical stimulus conducts electrically between the ventricular tip electrode and the 
housing. 



the ventricular ring electrode and 



recited in claim 2, wherein the signal 
between the atrial ring electrode and the 



recited in claim 2, wherein the 
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11. A cardiac electrical stimulation system having an autocapture stimulation/sensing 
configuration for use with atrial and ventricVar stimulation and sensing leads, said cardiac 
electrical stimulation system including: \ 



an atrial lead having atrial electrodes e 



ectrically coupled thereto; 



a ventricular lead having ventricular electrodes electrically coupled thereto; 



a stimulation means for providing an e 
or ventricle of a heart, said stimulation means 
coupled to at least one of said atrial electrodes 

a sensing means for sensing an evoked 
stimulus, said sensing circuit electrically coup 



ventricular electrodes, wherein a signal associ ited with an evoked response from the 



metrical stimulus to at least one of an atrium 
enclosed in a housing and electrically 

and said ventricular electrodes; and 
response by the heart to the electrical 
ed to said atrial electrodes and said 




electrical stimulus is sensed between at 
ventricular electrodes. 



12. The cardiac electrical stimulation sys 
lead includes at least one of an atrial tip electrode 
ventricular lead includes at least one of a verltricul 
electrode. 



of said atrial electrodes and said 



em as recited in claim 1 1, wherein said atrial 
and an atrial ring electrode, and said 
ar tip electrode and a ventricular ring 



13. The cardiac electrical stimulation sys 
associated with the evoked response is sensed 
said ventricular electrodes. 



14. The cardiac electrical stimulation 
associated with the evoked response is 
said ventricular electrodes. 



em as recited in claim 12, wherein the signal 
between the atrial tip electrode and one of 



system as recited in claim 12, wherein the signal 
sensefd between the atrial ring electrode and one of 



15. The cardiac electrical stimulation system as recited in claim 12, wherein the 
electrical stimulus conducts electrically between the atrial tip electrode and the housing. 




-29- 

16. The cardiac electrical stimulation system as recited in claim 12, wherein the 
electrical stimulus conducts electrically between tfye ventricular tip electrode and the 
housing. 
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1 7. A cardiac electrical stimulation system having a atrial autocapture sensing 
configuration, comprising: 

an atrial lead having atrial electrodes electrically coupled thereto, wherein said 
atrial lead includes a ventricular tip electrode; 

a ventricular lead having ventricular electrodes electrically coupled thereto; 

a pulse generator enclosed in a housing, said pulse generator electrically coupled to 



said atrial electrode for providing an electrical, 



ted 



jus to an atrium; and 
se by the heart to the electrical 



a sensing circuit that senses an eve 
stimulus, said sensing circuit electrically couplfed/t€^ said atrial electrodes and said 
ventricular electrodes, wherein a signal associated with an evoked response from the 
electrical stimulus is sensed between at least onef < 
ventricular electrodes. 



18. The cardiac electrical stimulation systen 
lead includes at least one of an atrial ring electn 
ventricular lead includes at least one of an 
electrode, a ventricular ring electrode and a ventricular 



of said atrial electrodes and said 



as recited in claim 17, wherein said atrial 
de and an atrial tip electrode and said 
supeijior vena cava electrode, a ventricular coil 
tip electrode. 



19. The cardiac electrical stimulation systeifi as recited in claim 18, wherein the signal 
associated with the evoked response is sensed ftetween one of atrial ring electrode to 
ventricular ring electrode, atrial ring electrode /to can electrode, atrial ring electrode to 
ventricle coil electrode, atrial ring electrode to/ superior vena cava coil electrode, atrial tip 
electrode to ventricular coil electrode, atrial tip electrode to ventricular tip electrode, atrial 



tip electrode to atrial ring electrode, superior 
electrode, superior vena cava coil electrode t^> 
cava coil electrode to ventricular tip electrod 
electrode, superior vena cava coil electrode to 



vena cava coil electrode to atrial tip 
ventricular coil electrode, superior vena 
ventricular tip electrode to ventricular coil 
ventricular ring electrode, and ventricular 
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ring electrode to ventricular coil electrode. 



20. The cardiac electrical stimulation system as recited in claim 19, further comprising 
an afterpotential attenuation means for attenuating afterpotentials which result due to the 
application of the pacing stimulus to the Ifeart by said cardiac pacing system, said 
afterpotential attenuation means being eldctrically coupled to said stimulation means. 



2 1 . The cardiac electrical stimulation 
at least one of an indifferent electrode anc 



22. 



The cardiac electrical stimulation 



electrode, atrial tip electrode to indifferen 
indifferent electrode, superior vena cava c 
electrode to can electrode, ventricular c 
electrode to indifferent electrode, v^ntri 
ring electrode to can electrode. 



ystem as recited in claim 19, further comprising 
a can electrode. 

ystem as recited in claim 21, wherein the signal 



associated with the evoked response is sensed between one of atrial tip electrode to can 



electrode, superior vena cava coil electrode to 
)il electrode to can electrode, ventricular coil 
lectrode to indifferent electrode, ventricular tip 
r tip electrode to can electrode, and ventricular 



23. The cardiac electrical stimulation syktem as recited in claim 22, further including 
an afterpotential attenuation means for attenuating afterpotentials which result due to the 
application of the pacing stimulus to the heait by said cardiac pacing system, said 
afterpotential attenuation means being electrically coupled to said stimulation means. 



24. A cardiac electrical stimulation system having a ventricular autocapture 
stimulation/sensing configuration for use withjatrial and ventricular leads, said cardiac 
electrical stimulation system including: 

an atrial lead having atrial electrodes electrically coupled thereto; 

a ventricular lead having ventricular electrodes electrically coupled thereto, 
wherein said ventricular lead includes a ventricular tip electrode; 

a stimulation circuit for providing an eldctrical stimulus to a ventricle of a heart, 
said stimulation means enclosed in a housing, ^herein the electrical stimulus conducts 
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electrically between the ventricular lip electrode and the housing; and 

a sensing circuit for sensing ah evoked response by the heart to the electrical 
stimulus to the ventricle, wherein a signal associated with an evoked response from the 
electrical stimulus to the ventricle is senapd between at least one of said atrial electrodes 
and said ventricular electrodes. 



25. The cardiac electrical stimulation 
lead includes at least one of an atrial ring 
ventricular lead includes at least one of an 
electrode, a ventricular ring electrode and 



system as recited in claim 24, wherein said atrial 
€ lectrode and an atrial tip electrode and said 
superior vena cava electrode, a ventricular coil 
< i ventricular tip electrode. 



26. The cardiac electrical stimulation s 
associated with the evoked response is sen< 
ventricular ring electrode, atrial ring e 
ventricle coil electrode, atrial ring electrode 
electrode to ventricular coil electrode, atrial 



'stem as recited in claim 25, wherein the signal 
etween one of atrial ring electrode to 
'to can electrode, atrial ring electrode to 
superior vena cava coil electrode, atrial tip 
tip electrode to ventricular tip electrode, atrial 



tip electrode to atrial ring electrode, superion vena cava coil electrode to atrial tip 
electrode, superior vena cava coil electrode t© ventricular coil electrode, superior vena 
cava coil electrode to ventricular tip electrodeL ventricular tip electrode to ventricular coil 
electrode, superior vena cava coil electrode to\ventricular ring electrode, and ventricular 
ring electrode to ventricular coil electrode. 
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27. The cardiac electrical stimulation systerh as recited in claim 26, further including 
an afterpotential attenuation means for attenuating afterpotentials which result due to the 
application of the pacing stimulus to the heart by said cardiac pacing system, said 



afterpotential attenuation means being electrical 

28. The cardiac electrical stimulation system 
at least one of an indifferent electrode and a can 



y coupled to said stimulation means. 



as recited in claim 25, further comprising 
;lectrode. 



29. The cardiac electrical stimulation system as recited in claim 28, wherein the signal 
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associated with the evoked response is se\ised between one of atrial tip electrode to can 
electrode, atrial tip electrode to indifferentxelectrode, superior vena cava coil electrode to 
indifferent electrode, superior vena cava colj electrode to can electrode, ventricular coil 
electrode to can electrode, ventricular coil electrode to indifferent electrode, ventricular tip 
electrode to indifferent electrode, ventricular lip electrode to can electrode, and ventricular 
ring electrode to can electrode. 



30. The cardiac electrical stimulation syste 
an afterpotential attenuation means for attenua 
application of the pacing stimulus to the heart 
afterpotential attenuation means being electricklly 



m as recited in claim 29, further including 
ing afterpotentials which result due to the 
jy said cardiac pacing system, said 
coupled to said stimulation means. 



31. A method of automatically determining whether an electrical stimulus evokes a 



response in the heart when the stimulus is 




system having atrial and ventricular lea^ 
method comprising the steps of: 

providing an electrical stimulus to At lejast one of an atrium or ventricle of a heart; 



idd by a cardiac electrical stimulation 
pulse; generator, and a sensing circuit, said 



and 

sensing an evoked response by the heart 
associated with an evoked response from the e 



to the electrical stimulus, wherein a signal 
ectrical stimulus is sensed between at least 



one of an atrial electrode and a ventricular elec rode of said leads 



32. The method as recited in claim 3 1 , wher 
an atrial tip electrode and an atrial ring electrode 
one of a ventricular tip electrode, a ventricular 
coil electrode, and a ventricular ring electrode. 



33. The method as recited in claim 32, where 
electrically between the atrial tip electrode and 



in said atrial lead includes at least one of 
, and said ventricular lead includes at least 
superior vena cava electrode, a ventricular 



in the electrical stimulus conducts 
the housing. 



34. The method as recited in claim 32, where 



the electrical stimulus conducts 



-33- 



electrically between the ventricular tip elec^xtde and the housing. 

\ 

35. The method as recited in claim 32, whWein the signal associated with the evoked 
response is sensed between the atrial tip electrdde and the ventricular ring electrode. 
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36. The method as recited in claim 32, where 
response is sensed between the atrial ring e 



slectroc e 



n the signal associated with the evoked 
and the ventricular coil electrode. 



37. The method as recited in claim 32, wherei i the signal associated with the evoked 
response is sensed between the atrial ring electroce and the ventricular superior vena cava 
electrode. 




38. The method as recited in claim 32, wlx<k€in the signal associated with the evoked 
response is sensed between the ventricular ring electrode and the ventricular coil electrode. 



39. The method as recited in claim 32, where 
response is sensed between the ventricular ring e 
cava electrode. 



20 40. The method as recited in claim 32, wherein 
response is sensed between the atrial ring electrdde 



41 . - The method as recited in claim 31, furthir comprising the step of attenuating the 
afterpotential. 



n the signal associated with the evoked 
ectrode and the ventricular superior vena 



the signal associated with the evoked 
and the ventricular tip electrode. 



